Protective role of systemic furin in immune response-induced arthritis.
Rheumatoid arthritis (RA) is an autoimmune joint disease associated with chronic inflammation of the synovium that causes profound damage of joints. Inflammation results in part from the influx of immune cells secreting inflammatory cytokines and the reduction in the number of Treg cells. We undertook this study to assess the effect of furin, a proteinase implicated in the proteolytic activity of various precursor proteins and involved in the regulation of both proteinase maturation and immune cells, in an experimental model of RA. The effect of furin and its inhibitor α1-PDX was tested in mice with collagen-induced arthritis (CIA). Joints were processed for histology and protein expression. Levels of cytokines were measured in joint tissue, and Treg cell numbers were measured in spleens. Furin expression and activity were high in the synovial pannus in RA patients and mice with CIA. Systemic administration of furin prevented increases in the arthritis score, joint destruction, and bone loss, in contrast to systemic administration of the furin inhibitor α1-PDX, which enhanced these parameters. By preventing the development of synovial pannus, furin reduced the expression of metalloproteinases in the joints. In contrast, α1-PDX enhanced synovial proliferation and the expression and activity of matrix metalloproteinases. Furthermore, furin reversed the local Th1/Th2 balance and restored the number of Treg cells in the spleen, indicating mediation by immune cells. These findings show the protective role of exogenous furin against RA, mediated by an immune response. The data suggest the potential therapeutic use of furin or its derivatives in autoimmune diseases including RA.